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Abstract 
Designing creative and effective Learning and Teaching material is always a challenge. To prepare innovative 
assessments, which at the same time deter students from plagiarism, may not always be an easy task to the 
instructors. This paper highlights the importance of smart assessments whose format can be adapted to all modes and 
forms of learning & teaching, and which would discourage students from indulging in plagiarism. The paper also 
presents a model assignment which can have numerous case-based solutions, any two of which would never be the 
same unless in case of blatant plagiarism. An added advantage of our assignment format is that it can be effectively 
administered both in interactive as well as distance learning environments. The format presented in this paper can be 
adopted in any discipline; however our implementation is carried out to an introductory Database Systems course. 
The assignment presented in this paper, on the basis of student feedback, is regarded to be very effective, detrimental 
to plagiarism and was liked and appreciated by the students who returned a higher approval rate. 
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1. Introduction 
For most subjects and courses, designing innovative assessments is an important part of successful 
Leaning & Teaching. There are a number of issues associated with design of student assessments (e.g. 
Carroll 2002), which focus on relevance and plagiarism. According to Melissa (2007), instructional 
design does play a significant role in the deterrence of plagiarism in online courses. Many researchers e.g. 
Handley & Williams (2011), Olt (2007, 2009) and Gibbs, & Simpson (2004-05) have contributed to the 
study of plagiarism According to Johnson (2004), plagiarism is a major area of concern to all educators,
and in view of Ross (2003), its prevention takes precedence over its cure.. In view of Carroll (2002), there 
is not one single approach that will deter plagiarism but a raft of strategies that can be adopted and 
reinforced. These range from course and assessment design through to how you inform students what is 
acceptable / unacceptable and then, only finally, through to detection. According to Leong (2005), 
instructors want the students to successfully complete a course that stimulates their interest in learning. 
Students’ successful learning in an information science course heavily depends on the kind of 
assignments they complete. Poorly designed assignments are likely to create many problems to both 
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students and educators. For example, some students may find it hard to comprehend how the assignments 
are linked to the overall learning outcomes of the subject, and how the different assignments are 
integrated with each other. Assignments, which do not provide a framework on how to attempt and 
successfully complete them, might encourage some students to indulge in cheating and plagiarising. In 
view of Born (2003), making students aware as to how plagiarism affects their learning goals is very 
important. Designing assessments which have significantly less chances of plagiarism can be very 
challenging. 
 
   From my teaching experience of last twenty five years, I have found that inadequate information about 
an assignment would normally prompt students to seek more and more clarifications from the instructor. 
Normally, seeking more information would be considered as a sign of learning but the lack of it might 
lead to waste of time both to the students and the instructor. Seeking clarification, which should otherwise 
be part of the assignment, may consume a significant portion of students’ consultation time, which could 
perhaps be invested for better learning ideas. In addition, some students, due to lack of opportunities, may 
not opt to seek additional information and hence may end up with poor quality submissions. While 
teaching Database and Management Information System units for several years, I have learned the kind of 
problems that students face in summative assessments.  In such traditional assessments, I have found 
some cases of plagiarism. This has provided me with an incentive to design assignments which 
1. are innovative and promote creative learning by way of building blocks of case studies, 
2. provide an example of a solution and other relevant information as part of and in the text of the 
assignment, 
3. minimize the possibility of cheating and plagiarism,  
4. are equally effective for online environments, and 
5. are appreciated by the students. 
   Having these objectives in mind, I had designed some assignments for a Database Systems unit that I 
taught at the University of Canberra during 2001-2009 and at the Australian National University in 2011. 
These assignments deviate from a traditional assignments with tunnel vision and hence do not lead to a 
single solution. It can be challenging and time consuming but not too difficult for instructors to design 
assignments with numerous possibilities of solutions. In my assignments, I had provided students with an 
example of a model solution for every question that I asked. An added advantage of providing model 
solutions is that the assignments may be adapted to suit non-traditional learning environments, such as 
blended and online modes of learning. In the rest of this paper, a framework for designing and 
implementation of an assignment to an introductory undergraduate course in Database Systems is 
discussed. The framework is backed up with examples of solutions in a format upon which students can 
visualize and build their cases independently.  
2. A new approach to database course assignment 
2.1. Traditional or summative approach 
   In view of Baron and Keller (2004), the assessment should be part of the learning process, which is an 
emphasis on formative rather than summative assessment. In view of Harlen, (2005), the traditional or 
summative approach for students’ assessments can be very useful in some cases. However, in some other 
cases, students may be required to understand descriptions of contextual problems along with a range of 
required tasks. Such assignments assume that students can gain enough information from the text of the 
assignment and be able to fully understand the set of academic requirements. In some cases, it is highly 
probable that the majority of students would not understand all the requirements. This would lead them to 
seek more and more clarifications, resulting in usage a significant portion of students’ consultation or 
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lecture time. Such assignments are prone to plagiarism and are not suitable to an online mode of study.  
Such assignments may also not promote creative learning environment. 
2.2. A new approach 
   According to Leong (2005), if the students are approached in a way that they care and understand the 
experience, learning occurs. Moreover, cases help stimulate critical thinking and discussion. While 
teaching a first year undergraduate database systems unit at the University of Canberra during 2001 - 
2009, and a similar unit at the Australian national University during 2011, I was led to develop and design 
an assignment, which, unlike traditional or summative approach, has infinite number of possibilities of 
solutions. This achieves a number of desirable objectives: 
1. If any student resorts to copying or plagiarism, the design guarantees that such an occurrence 
will be easily detected 
2. The manner in which the concepts are combined makes it almost impossible to find a complete 
solution for this assignment in the texts. Hence, students cannot lift a solution from the textbooks 
or internet as it would be very difficult to solution even to match half of the scenario of my 
design 
3. Students having different levels of understanding can choose cases of their solutions 
commensurate to their capabilities and understanding.  
4. With the help of the model solutions, understanding of the requirements of assignments is made 
easy. 
5. The design is simple and every student can attempt it without requiring any external assistance. 
The assignment promotes reading of the subject matter and provides an opportunity and 
challenge to students with varying degrees of understanding.  
   The other features of my design are guided by the well-established principles. For example, its style 
follows from the “building blocks methodology”. In this way the assignment is comprehensive yet 
simple, and is made easier to understand with the help model solutions. According to Leong (2005), 
creativity helps to stimulate an interest in learning. According to Sweeney (2003), a climate of creativity 
should be appropriately included in all IT topic areas. According to Evans (1995), creativity is the ability 
to form new combinations from two or more concepts. This assignment combines a number of concepts 
in a logical manner and aims to inculcate the targeted skills amongst the students. This assignment can 
also be extended to another advanced assignment on normalization of relations for the same or different 
subject on database systems. I used my assignment from 2005 – 2009 at the University of Canberra and 
discovered that  
 
1. Student enquires and clarifications related to the assignment were resulted only to a few in 
number. 
2. Occurrence of plagiarism was not found.  
3. Most of the students demonstrated better learning of the concepts 
   During the last decade or so, many institutions and instructors, in order to detect internet related 
plagiarism, have resorted to plagiarism tracking software like Turnitin, which can be found at 
http://www.turnitin.com/static/index.php and other software tools like CopyCatch, which can be found at 
http://www.universityaffairs.ca/turn-it-in-for-a-learning-opportunity.aspx. A lot of studies, e.g. Adam 
Chapnick (2008), can be found about the benefits and concerns in using such plagiarism-detecting tools. 
While the benefits of such tools can hardly be denied, there are widespread moral and ethical 
apprehensions and concerns about the usage of such software tools. Sally Savage (2004) concludes that 
“some students hold objections to Turnitin that relate to legal issues concerning privacy, copyright and 
ownership of labour”. My experience of using Turnitin was also met with some objections from the 
students as in their view it breached or compromised ethical and privacy guidelines. In addition, as it 
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turned out, to analyse the results of Turnitin was very laborious and time consuming. It is worth 
emphasizing that during three consecutive semesters, my assignment resulted in a drastic reduction in 
plagiarism. Even in the cases when the plagiarism had occurred, it was easily identified without the help 
of any software like Turnitin. This was made possible because my design made it very easy to detect 
identical or similar submissions.  
   I conducted surveys to measure the effectiveness and appropriateness of this assignment with my 
students at the Australian National University in 2011 and at the University of Canberra during 2008 and 
2009. I also received informal feedback from my colleagues at the University of Canberra, the Australian 
National University, the Australian Defence Force Academy, the Management and Science University of 
Malaysia and the King Abdulaziz University of Saudi Arabia. Apart from routine questions, I was very 
curious to find out whether providing an example of model solutions as part of the assignment, which I 
did, was relevant and justified. Informal and formal feedback resulted in the following outcomes: 
2.3. A unique assignment design 
Unlike the traditional approach of database assignments, my approach can theoretically have a variety 
of solutions. It also takes care of students having different levels of understanding. It builds concepts in a 
gradual manner. In this way the assignment is comprehensive but very simple to begin with the help of 
model solutions. The manner in which the concepts are combined makes it almost impossible to find a 
complete solution for this assignment in the texts. The assignment promotes reading of the subject matter 
and provides a challenge for all students irrespective of their degrees of understanding. With an 
assignment like mine, instances of plagiarism are likely to be reduced drastically, and if not, plagiarism 
would be easily identified without having to use software tools like Turnitin, which is primarily for the 
reason that any two or more submissions cannot be the same or similar. My assignment also demonstrates 
that the model solution form an interesting case can be used to create a new assignment  
3. The assignment questions with model solutions 
3.1. Contents of the Assignment 
The following assignment was designed for Database Systems, a first year undergraduate unit which I 
taught at the University of Canberra. This assignment aims to provide an understanding of introductory 
database concepts. For each task of the assignment, included is a model solution based on a case study. 
These solutions are intended to provide a better understanding to learning the concepts, and to help 
students produce high quality results. The relations or tables of these examples are combined to an 
advanced assignment on normalization of relations.  
Task (a): “Give a short description of two relational database systems, real or hypothetical. Your 
description should include the details of data stored by the system, and three important functions that the 
system would perform.”   
Model Solution for Task (a):  
Name of Database System: Timetable Management Information System 
Description: The Dream University is trialing a database system known as Timetable Management 
Information System (TIMS) to store and manage information of lectures given at the main campus. This 
database is used by students, teachers and administrators. It stores data about subjects, teachers and 
classes. Data about subjects include subject Code (subCode), a three letter abbreviation of the subject 
name (subName) and a single digit number for the credit value (Credit) of the subjects. Data about the 
lecturers includes lecturers’ identification number (staffNo), initials of the first and last names 
(staffName), and office contact address (Address). The data stored about classes apart from subject and 
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lecturer details include day (classDay), time (classTime), room (classRoom) and year-semester (yearSem) 
of the class.  
Details of Functions:  
1. Find the details of lecturers or details of all classes. 
2. Find out details about various subjects. 
3. Find out details of classes for a particular subject. 
4. Enter details of new classes. 
Task (b): “Write at least three relations or tables for each of the two database systems which are 
sufficient to resolve your queries, and identify primary and foreign keys for each of these relations. 
Include all business rules relevant to your relations/tables.” 
Model Solution for Task (b): 
The relations shown as Table 1 Subject, table 2 Lecturer, Table 3 as SubLect (subject and lecturer) and 
Table 4 SubClass (subject and class) given below, are chosen to meet the requirements of the queries in the 
above example. 
Business Rules: 
1. A lecture for a subject is meant for all the students enrolled in that subject in a particular semester. 
2. A lecturer may teach more than one subject in a semester but a subject in a semester will be taught 
by only one lecturer. 
3. A subject can have two lectures on the same day but at different times.  
4. One subject is taught by only one lecturer during one semester. 
5. Different lectures may teach the same subject in different semesters. 
6. Subject Name (three letters) of the subject name may not be unique for the same subject. 
7. Two lecturers may share the same office. 
 
 
Task (c): “Write primary and alternate keys for all relations or tables.”  
Model Solution for Task (c): 
Subject 
Primary Key:  subCode, Alternate Key: None (why) 
Lecturer 
Primary Key: staffNo, Alternate Key: None (why) 
SubLect 
Primary Key:  subCode, yearSem, Alternate Key: None 
SubClass 
Primary Key:  subCode, classDay, classTime, yearSem,  
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Alternate Key: classDay, classTime, classRoom, yearSem 
Task (d): “Write two queries in English for each of the database systems (at least one of them should 
refer to the data from two or more tables).” 
Model Solution for Task (d): 
1. List subject codes of all subjects taught by the lecturer whose staffNo is 650011. 
2. List staff number, name and the address of the lecturer who taught the subject having code 6672 
in the first semester of 2011. 
Task (e): “Write the resolution of the queries in (d) in relational algebra using the relations / tables in (c) 
(at least one of them should contain a join operation on two or three tables.”   
Model Solution for Task (e): 
1. 3subCodeVstaffNo (SubLect)) 
2. [3stffl1RstaffName,address(Staff)] χ Staff.staffNo=Subject.staffNo 
[3staffNo(Vsubcode=6672 ^ yearSem (SubLect))] 
 (Here χis an equijoin) 
Task (f): “Write the resolution of the queries in (d) in SQL using the relations / tables in (c).” 
Model Solution for Task (f): 
1. SELECT subCode  
FROM SubLect  
WHERE staffNo = 650011. 
2. SELECT staffNo, staffName, address   
FROM Lecturer  
WHERE staffNo = (SELECT staffNo FROM SubLect WHERE subCode = 
6672 AND YearSem =‘2011S1’) 
Task (g): “Write a table which results from the Cartesian product of any two tables (or part of) that you 
have presented.” 
Model Solution for Task (g): Table is the Cartesian product of the first two columns of Guest and 
Booking tables: 
 
Task (h): “Write the table obtained from the Natural Join of any two tables in one of your database 
systems using the common attribute.” 
Model Solution for Task (h): Table 6 is the Natural Join of Lecturer and SubLect on staffNo 
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3.2. Building yet another assignment 
   The above assignment can be extended to an advanced assignment as follows. Suppose we are given the 
relation as in Table 7, whose attributes and business rules are described in our model example above. The 
students’ task would be to normalize the above relation into 1st, 2nd, 3rd normal forms as well as into the 
Boyce Code Normal Form (BCNF). A close examination of the problem would suggest that the four 
relations/tables presented as Table 1, table 2, Table 3 and table 4 in our model example in (b) are actually 
the BCNF form of our relation in Table 7. There are absolutely no issues even if students are able to sense 
the solution even before attempting to normalise the relation because they would still have to describe the 
entire normalization process in detail. To describe and sketch the normalisation process is hardly 
impacted by knowing the solution. In fact the beauty of such an assignment as this one is that it 
emphasises on learning rather than a solution. However, these kinds of assignments require more time to 
evaluate them as virtually all of the submissions, unless plagiarised, would be significantly different.  
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4. Conclusions 
   When this assignment was used, it was highly endorsed by students, perhaps due to the reason that it 
included model solutions. This assignment aroused creativity and contributed to better learning of the 
concepts. These results were evident from the end of semester evaluation forms returned by students.  
 
Because of the open ended format of the assignment, students presented a diverse range of interesting 
examples/. When the same assignment without model solutions was administered to about one hundred 
students in semester two of 2004 and about fifty students in the first semester of 2005, it resulted in some 
cases of plagiarism. Whereas in the first and second semesters of 2006, when the assignment was 
administered in its present form to about the same number of students, only one case of plagiarism was 
detected. The results of 47 student feedback survey returned the following ratings: 
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